The hyperfine structure splittings of the ground states of the pdµ, ptµ and dtµ ions are determined with the use of highly accurate expectation values of the interparticle delta-functions obtained in recent computations. The corresponding hyperfine structure splittings, e.g., ∆ 12 = 1.3400149·10 7 M Hz and ∆ 23 = 3.3518984·10 7 M Hz for the ptµ ion, can directly be measured in modern experiments. *
In this study we analyze the hyperfine structure and determine the hyperfine structure splitting of the bound S(L = 0)-states in the non-symmetric muonic molecular ions pdµ, ptµ and dtµ. As is well known there are four bound S(L = 0)−states in these three ions: three ground S(L = 0)−states (one in each of these ions) and one excited S(L = 0)−state in the heavy dtµ ion. In this study we want to investigate the hyperfine structure and determine the hyperfine structure splittings for each of these bound states by using highly accurate expectation values of the delta-functions obtained in recent highly accurate numerical computations.
The general formula for the hyperfine structure splitting (∆H) h.s. (or hyperfine splitting, for short) for an arbitrary three-body system is written as the sum of the three following terms. Each of these terms is proportional to the product of the factor 2π 3 α 2 and expectation value of the corresponding (interparticle) delta-funtion. The third (additional) factor contains the corresponding g−factors (or hyromagnetic ratios) and scalar product of the two spin vectors. For instance, for the pdµ ion this formula takes the form (in atomic units)
where α = The analogous formula for the hyperfine structure splitting in the ptµ ion takes the form
where
, where M t = 2.9789624775 is the magnetic moment of the triton expressed in the nuclear magnetons and
is the spin of the triton (or tritium nucleus). The formula for the hyperfine structure splitting in the dtµ ion is
where all values are defined above. The same formula can be applied to determine the hyperfine structure spllitting in the excited S(L = 0)−state of the dtµ ion. The only difference in the hyperfine structure splittings determined for the ground and excited states of the dtµ ion can be related with the expectation values of interparticle delta-functions.
In our computations of the muonic molecular ions performed recently [3] we have determined the expectation values of all delta-functions which are needed in Eqs. (1) Table I . The overall convergence rates of the delta-functions computed for each bound state in the ptµ and dtµ ions are very similar to the results shown in Table I .
These expectation values of the δ(r ij )-functions were used in the formulas Eqs. In general, the pdµ and dtµ ions have similar hyperfine structure. In particular, in each of these ions one finds twelve spin states which are separated in the four following groups:
(1) the group with J = 2 (five states), (2) the group with J = 1 (three states), (3) the group of one state with J = 0 (one state) and (4) the group with J = 1 (three states).
Here and everywhere below the notation J stands for the total spin (or total momentum, for the S(L = 0)−states) of the three-body ion. The states with J = 2 have the maximal energy, while the energy of the states from the fourth group is minimal. The corresponding splittings ∆ 12 , ∆ 23 and ∆ 34 can be found in Table II for each bound state in the pdµ and dtµ ions.
The hyperfine structure of the ground state in the ptµ ion is completely different (see Table III ) from the hyperfine structures of the pdµ and dtµ ions discussed above. It follows from the fact that the spin of the triton equals Table II ).
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